INTRODUCTION
Regulation of climate change poses a critical test for the utility and effectiveness of international environmental regulation. 1 The principle according to which states must ensure that activities within their jurisdiction do not cause significant cross-boundary environmental damage (the 'no-harm' principle) constitutes the cornerstone of international environmental law.
2 Climate change is certainly the gravest harm that humankind has ever caused to its environment. It may therefore appear counter-intuitive, even surprising, that the no-harm principle has rarely been explicitly invoked in international responses to climate change. 3 Instead of developing the no-harm principle, the climate regime has largely built upon an ambivalent 'principle' 4 of common but differentiated responsibilities (CBDRs) . 5 Yet, recognizing that states have common but differentiated responsibilities '[i]n view of the different contributions to global environmental degradation' 6 says little about the ground for differentiation or the nature of the responsibility -either the causal responsibility arising from a wrongful act or the moral responsibility of those capable of helping the needy. The adjunct of references to 'equity' and states' 'differentiated capabilities' 7 does little to clarify how states' individual responsibilities should be conceived. Altogether, the CBDRs principle offers insufficient guidance to international negotiations on climate change; its ambiguity has contributed to the stalemate of climate change negotiations over the last two decades. 8 The exclusion of the no-harm principle in climate change negotiations is often thought of as the inevitable result of a geopolitical setting where the most influential states are also the highest greenhouse gas emitters. The chancelleries of industrial nations are a priori uninclined to a clear admission of international responsibility as a result of historical or present greenhouse gas emissions, all the more as this responsibility is thought to involve an obligation to make full reparation for any resulting injury. 9 Yet, a growing engagement of civil society organizations and greater awareness of the dangerous consequences of climate change have already started to erode this denial of responsibility. In the long term, the need to involve emerging and developing nations in global mitigation efforts calls for a more apologetic position from Western nations.
This article is a defence of the relevance of the no-harm principle, including the responsibility of states for breaking this principle, in international responses to climate change. Its focus is on the framing of the climate regime rather than on its substance; it argues that the climate regime should be thought of as a regime recognizing obligations and responsibilities rather than a regime of voluntary participation and assistance. It submits that re-rooting the climate regime in pre-existing international legal principles could give a more consensual basis to international negotiations on climate change and foster popular support for the adoption and implementation of increasingly costly national obligations. This article does not specifically address issues related to the modalities of the no-harm principle to climate change matters, including in particular issues of evidence, causality or valuation of harms.
An intended contribution of this article is to suggest a more realistic interpretation of the no-harm principle and of the obligations of states that follow from a breach of this principle in the context of climate change. In particular, it appears that the remedial obligation of responsible states does not necessarily consist in full compensation, although it certainly demands at the very least a clear acknowledgment of the wrongdoing. This nuanced interpretation, supported by a doctrinal reflection on less-than-full reparation in the law of state responsibility, seems apt to dissipate some of the strongest anxieties that led to the exclusion of the no-harm principle from the climate regime. Accordingly, the no-harm principle would not necessarily require a complete substantial overhaul of the climate regime, but, by providing a more consistent and widely accepted moral justification, reference to the no-harm principle would favour international cooperation beyond the fruitless logic of states' individual interests. This article, however, is not a policy project as such. Further reflection will clearly be needed, by scholars or parties to the policymaking process, on how to implement these ideas in the climate regime.
The rest of the article is organized follows. Section 2 discusses the efforts and objections to applying the no-harm principle to climate change. Then, section 3 develops reflections on the need to adapt the no-harm principle in order to implement it in the specific circumstances of climate change.
APPLYING THE NO-HARM PRINCIPLE TO CLIMATE CHANGE
This section provides a detailed account of the reception of the no-harm principle in the climate change regime (2.1), before addressing some general objections (2.2).
The limited influence of the no-harm principle on the climate regime
In order to advance peace among nations, general norms of international law were adopted to prohibit any conduct of a state which could cause considerable harms to other states, from which international tensions would be likely to arise. 10 In particular, the principle according to which states must ensure that activities within their jurisdiction do not cause significant cross-boundary environmental damage ('noharm principle') was first affirmed by the famous Trail Smelter arbitral award of 1941, 11 and re-affirmed by Principle 21 of the 1972 Stockholm Declaration on Human Environment in the following terms:
States have, in accordance with the Charter of the United Nations and the principles of international law, the sovereign right to exploit their own resources pursuant to their own environmental policies, and the responsibility to ensure that activities within their jurisdiction or control do not cause damage to the environment of other States or of areas beyond the limits of national jurisdiction.
on the Legality of the Threat or Use of Nuclear Weapons, the International Court of Justice identified this principle as customary international law.
14 Accordingly, the failure of a state to ensure that activities within its jurisdiction do not cause cross-boundary environmental changes entails its international responsibility.
On the other hand, our past and current greenhouse gas emissions are certainly the greatest source of anthropogenic environmental harm ever. Present and foreseeable damages induced by anthropogenic interference with the climate system are unique in their range and scope. In addition to the devastation generated by the increasing frequency of some extreme weather events, 15 climate change is already affectingin diffuse but undeniable ways -water resources, food production, biodiversity, and possibly human health.
16 Sea-level rise will also result in loss of territory, challenging the very existence of some low-lying small island developing states. Although the '[g]lobal economic impacts from climate change are difficult to estimate', the International Panel on Climate Change suggested that an increase of the global average temperature by 2°C would cause global annual economic losses at a minimum of between 0.2 and 2.0 per cent of global incomes.
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Despite the general recognition of the no-harm principle and the cataclysmic harms that climate change will inevitably cause, the influence of the former on the development of responses to the latter has been very limited. Beyond some rhetorical references, 18 a newly-dedicated academic community has largely approached international climate change law as an autonomous legal field. 19 Instead of the no-harm principle, the climate regime has built on the basis on the principle of common but differentiated responsibilities, which has been interpreted in two distinct ways. On the one hand, differentiation has been related to the respective historical or current contribution of individual states to climate change. 20 In this perspective, the CBDRs principle largely builds upon the no-harm principle. On the other hand, however, differentiation has increasingly been construed on the basis of respective capacities. Accordingly, some Western states have accepted a greater moral responsibility as wealthy or 14 'developed' states, but no specific causal responsibility as industrial states. 21 This latter interpretation of the CBDRs principle is clearly inconsistent with the no-harm principle.
As a result of developed states' reluctance to admit the relevance of causal responsibility, the climate regime has sometimes inclined towards spontaneous state initiatives -ranging from voluntary funding commitments to the Intended Nationally Determined Contributions -rather than a strict legal regime constituted of rights and obligations as would be suggested by notions of responsibility. Developed states' emission limitation commitments within the Kyoto Protocol were defined not on the basis of their respective historical responsibility, as initially suggested by some developing states, 22 but on capacity-related criteria, in a quest for the 'least cost way' 23 to mitigate climate change. The objective of mitigating climate change through 'quantified emission limitation and reduction commitments' 24 differs in terminology and substance from the obligation of a state responsible for a continuing internationally wrongful act to 'cease that act'. 25 Likewise, international action on climate change adaptation, which consists mainly in aid projects with a focus on certain environmental issues, contrasts sharply with the restorative obligations of a state responsible for an internationally wrongful act. The United States understands and accepts that principle 7 highlights the special leadership role of the developed countries, based on our industrial development, our experience with environmental protection policies and actions, and our wealth, technical expertise and capabilities. The United States does not accept any interpretation of principle 7 that would imply a recognition or acceptance by the United States of any international obligations or liabilities, or any diminution in the responsibilities of developing countries. 34 of the topic, which, they submitted, 'seemed more suited for discussion among specialists'. 35 Even though the first implementation of the Kyoto Protocol was coming to an end, they also contended that international climate change negotiations were 'relatively effective' 36 and had already 'provided sufficient general guidance to states'. 37 If the International Law Commission could eventually initiate this work project, it was at the cost of a political compromise that excluded virtually any important issues from the scope of the topic. The uprooting of climate governance from the no-harm principle has caused a lack of normative foundations which could serve as an objective touchstone for the reasonableness of national claims. This lack of normative foundations, in turn, has left room for the development of relatively improbable alternative academic and political discourses, attempting for instance to frame climate change as an indirect threat to the enjoyment of human rights, 39 or on the basis of states' self-interests. 40 Yet, the fact that climate change hinders the effective enjoyment of human rights provides little general guidance in devising international cooperation on climate change mitigation, while a state pursuing its self-interest is likely to try to free-ride on others' efforts rather than earnestly participate in efforts to mitigate climate change. 41 A comprehensive ethical narrative supporting international cooperation against climate change and its adverse effects requires more than a vague reference to the impacts of climate change on human rights, and more than an analysis of states' self-interests.
The continuing normative relevance of the no-harm principle
A breach of the no-harm principle can be invoked when three conditions are met: (1) a cross-boundary environmental damage; (2) a causal relation with specific activities within the jurisdiction of a state; (3) the failure of this state to take reasonable measures to prevent the harm. 42 A breach of the no-harm principle entails secondary obligations for the responsible state.
When applied to the context of global anthropogenic climate change, each of these elements raises plenty of technical issues. On the one hand, the contours of the noharm principle are not clearly determined. On the other hand, climate change raises delicate issues with regard to the definition of secondary obligations in case of a breach, given the concomitant responsibility of multiple states, the scattered and indirect nature of the resulting harm, and the high complexity of the relation between greenhouse gas emissions and such harms. Nevertheless, there seems to be no good reason to deny the applicability of the no-harm principle, at the most fundamental and abstract level of analysis, for excessive greenhouse gas emissions, at least in the case of industrial states that have patently been failing to take any measures to reduce these emissions within their jurisdiction since the discovery of anthropogenic causes of climatic change several decades ago.
In support of this position, the three most probable objections to the relevance of the no-harm principle to international responses to climate change are addressed: the those on climate change, ozone depletion, and long-range transboundary air pollution. The topic will not deal with, but is also without prejudice to, questions such as the liability of States and their nationals, the polluter-pays-principle, the precautionary principle, common but differentiated responsibilities, and the transfer of funds and technology to developing countries, including intellectual property rights'. The relevance of the no-harm principle to climate change law and politics 85 lex specialis objection; an objection to the collective and historical responsibility; and an objection to the political opportunity of the no-harm principle.
The lex specialis objection
A first possible objection is that any responsibility of states for a breach of the noharm principle is precluded by the development of specific norms dealing with the same matter within the climate regime. One might accordingly argue that the CBDRs principle excludes the applicability of the no-harm principle to climate change matters, or that the Kyoto Protocol 'functions as a kind of lex specialis that displaces' the application of the no-harm principle. 43 For the lex specialis principle to apply, however, 'it is not enough that the same subject matter is dealt with by two provisions; there must be some actual inconsistency between them, or else a discernible intention that one provision is to exclude the other'. 44 There seems to be no discernible intention in climate change agreements to exclude the application of the general law of state responsibility. On the contrary, in fact: small island developing states have made a series of statements to establish that their participation in the climate regime does in no way 'constitute a renunciation of any rights under international law concerning state responsibility for the adverse effects of climate change, and that no provisions in the Convention [could] be interpreted as derogating from the principles of general international law'. 45 The climate regime aims, perhaps, at mitigating the injury, but not at addressing the responsibility of states for a breach of the no-harm principle; as such, it does not constitute a lex specialis.
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But even if the climate regime did constitute a lex specialis, the no-harm principle could remain relevant to political negotiations, if not directly applicable through the courts. Establishing that different rules apply does not suffice to justify this derogation to a general legal and moral principle.
The objection to collective responsibility
Another objection to the applicability of the no-harm principle with regard to climate change is based on normative grounds. Eminent lawyers such as Eric Posner and David Weisbach dismissed the moral relevance of collective responsibility in this context on the ground that it would produce unfair results in certain individual situations: in their example, some Indians may have a greater individual responsibility than some Americans. 47 In a similar vein, Alexander Zahar asked rhetorically: It is noteworthy that neither Alexander Zahar, nor Posner and Weisbach suggest any realistic avenues for international governance to deal with individual responsibilities. Conceiving individual responsibilities in relation to climate change would raise a range of intractable practical issues -much greater than those, themselves very significant, raised by state responsibility. 49 Individual greenhouse gas emissions are largely influenced by path dependence -for instance by political decisions to invest or not in public transportation. Moreover, individuals benefit from the emissionsintensive activities of other individuals, not only through direct commercial interactions, but also by inheriting living conditions that relate to remote historical emissions. It is practically impossible to establish concrete mechanisms to address past or present excessive greenhouse gas emissions in individual terms, and even forward-looking individual incentives to reduce emissions, such as carbon taxes, tend to elude the relevance of collective choices.
But whether or not there is any alternative, such summary dismissing of collective responsibility is inconsistent with the contemporary architecture of international law. Any idea of collective obligation assumes the possibility of collective responsibility, and existing international law -as still mostly a law applicable to sovereign states -is based on a recognition that collective obligations is a practical and morally acceptable way of addressing global concerns. Therefore, a consistent argument against collective responsibility in the context of climate change should inevitably extend to a critique of the concept of sovereign states as an institution regulating the relation of different populations. 50 In the existing international legal regime, it would be arbitrary to reject state responsibility in relation to climate change without changing the premises of international law altogether.
The no-harm principle and the responsibility of states for internationally wrongful acts constitute indispensable features of today's international governance. In order to remain equal and sovereign, states must respect one another's sovereignty. 51 In a world where technological progress has established multiple channels through which a state's intentional conduct or mere negligence can significantly affect the environment of others, some regulation of cross-boundary environmental damages has to be maintained. 52 As a matter of fact, the wording of Principle 21 of the Stockholm Declaration and Principle 2 of the Rio Declaration reflects the necessary relation between the sovereign right of states to exploit their resources and their responsibility to ensure that activities within their jurisdiction do not infringe the enjoyment of the 
The objection of political opportunity
A last possible objection to the relevance of the no-harm principle relates to its political feasibility and opportunity. This objection purports that the no-harm principle is fundamentally inapt to address the issue of climate change because of the existence of formidable political obstacles. How could justice be done in a world dominated by politics?
Indeed, international litigation seeking the responsibility of states on the ground of their failure to limit greenhouse gas emissions within their jurisdiction would face formidable obstacles. Because of unspecific difficulties such as the consensual nature of international litigation, 55 very few cases regarding the breach of the no-harm principle have been decided by international courts or tribunals altogether (although the spectre of litigation has facilitated the friendly resolution of some cases).
56 Additional difficulties result from the greater diplomatic power of states that have emitted or are emitting most greenhouse gases, as compared to the states most severely affected by climate change. The concomitant responsibility of multiple states (although to very different degrees) and the distribution of harm among all states is yet another difficulty.
57 No court appears to have sufficient political legitimacy to set a precedent and to persuade states to implement its decision, with tremendous consequences for the climate regime. Norms of international law may however influence global politics even when judicial proceedings are unlikely. This is perhaps most obviously the case when states' constituencies adhere to certain ideas of appropriateness, through bottom-up demands for compliance rather than a top-down constraint of enforcement. The principle that a state bears responsibility for its failure to ensure that activities within its jurisdiction do not cause cross-boundary environmental damage, being an indispensable element of existing international institutions, reflects and reinforces moral conceptions widely accepted by the international community. In the absence of a jurisdictional enforcement mechanism, there is a legitimate claim for political negotiations to seek to implement such a principle and, possibly, genuine democratic support for this position even within industrial nations, fuelled by growing awareness of the need to fight climate change.
One might object to this on the grounds that invoking the no-harm principle and state responsibility could hinder international negotiations through unrealistic demands for compensation. 59 But the opposite might also be true: that the development of unrealistic claims for reparation results from a lack of thorough engagement with climate change through the lenses of the no-harm principle. It is a central claim of this article that a nuanced interpretation of state responsibility in relation to climate change is possible, and that such an interpretation would contribute to overcoming existing political obstacles. The no-harm principle does not necessarily require responsible states to make full reparations, although it does require at least an unconditional acknowledgment of wrongfulness. Meanwhile, the outright rejection of any reference to the no-harm principle and the denigration of its advocates as 'extremists' 60 have also contributed to fuelling unrealistic expectations in Western societies. As the share of greenhouse gas emissions originating from the developing world is rapidly increasing and no complete mitigation regime appears possible without the participation of emerging economies, substantial concessions will be needed on both sides.
ADAPTING THE NO-HARM PRINCIPLE TO CLIMATE CHANGE
The exclusion of references to the no-harm principle in responses to climate change seemingly follows from a misunderstanding. It is often assumed that this principle would necessarily prescribe unrealistic objectives, in particular an obligation of industrial states to cover all the expenses that could be attributed to the adverse impacts of climate change in developing states. However, even though such arguments could be made on the basis of the no-harm principle, they do not necessarily follow from the affirmation of the no-harm principle.
A principle can generally be understood as a 'guide to action' 61 rather than a detailed set of rules that dictate all aspects of a conduct. By necessity, interpreting a principle when responding to a novel matter requires a certain measure of creative thinking, recognizing the strengths but also the limitations of analogies with previous cases where the principle was applied. Despite this difficulty, re-rooting international responses to climate change in a consistent interpretation of the no-harm principle The relevance of the no-harm principle to climate change law and politics 89 could facilitate international negotiations by defining a common frame of reference and by building shared expectations or, at least, by precluding certain arbitrary claims.
A source of flexibility in interpreting the no-harm principle in relation to climate change can be found within existing rules of international law (intra legem). Relevant rules range from the limitation of states' due diligence obligation under the no-harm principle, to the recognition of certain circumstances precluding wrongfulness, such as necessity. Yet, other issues need to be addressed in the silence of the law (praeter legem), on equitable grounds. Many important modalities of the no-harm principle have remained undetermined as a result of the customary nature of the no-harm principle 62 and of the limited number of jurisdictional decisions. For instance, there is no determinative authority to define the geographical scope of states' obligation under the no-harm principle, although analogies can be drawn from other fields, in particular international human rights law.
Last but not least, it cannot be excluded that some modalities of the no-harm principle, although clearly defined, could be revealed as clearly unfit to respond to climate change. Such circumstances could justify an interpretation of the no-harm principle in contradiction with existing rules (contra legem). This is perhaps the case regarding the secondary obligation of a responsible state to make full reparation, a rule clearly recognized in the law on the responsibility of states for internationally wrongful acts, but whose consequences seem excessive in the circumstance where culpable negligence causes widespread environmental damage. However, even in this case, there appears to be sufficient analogous state practice to deny that the general character of the obligation is to make full reparation. From war reparations to investment disputes, states have often accepted derogations to the obligations to make full reparation in order not to place excessive demands on responsible states.
Following subsections discuss necessary adaptations or refinements of the obligations of states arising from the no-harm principle: their primary obligations (1), their obligation to cease a continuing breach of the principle (2), and their remedial obligations (3).
Primary obligations
When conceiving the no-harm principle in the context of climate change, difficulties arise mainly in two respects: as to the nature of the harm and as to the content of states' obligations.
The nature of the harm
The existence of a harm or injury is relevant at the stage of determining a breach of the no-harm principle and, then, at the stage of assessing the content of restorative obligations. Some wordings of the no-harm principle suggest that it only applies in the presence of serious harms, 63 Yet, thornier issues relate to the requirement of a causal relation between the wrongful act and the harm. In the law of state responsibility, it is generally considered that the injury needs to be the proximate and foreseeable consequence of the wrongful act, although it does not need to be its direct or determinate consequence. 65 In the Naulilaa case, an arbitral panel declared Germany partly responsible for the revolt of several peoples colonized by the Portuguese following German attacks. The panel acknowledged that Germany could not have foreseen the extent of the resulting turmoil in Portugal's colonies, but it considered that Germany should have anticipated that their military intervention, in a land that had recently been colonized by the Portuguese, would bring about redoubtable consequences for the Portuguese conquest. 66 Consistently, the International Law Commission clarified that the injury only excludes consequences that are 'too "remote" or "consequential" to be the subject of reparation'. 67 While the no-harm principle has developed in the context of transboundary environmental damages, the determination of the harm is considerably more challenging when it is mediated by a change in a planetary system such as the climate system. 68 The consequences of climate change on individuals are not only indirect, but also particularly remote and consequential. How a natural disaster unfolds and, for instance, whether individuals need to migrate largely depends on a range of political, social, economic, demographic and cultural circumstances in the country and communities affected by environmental impacts. 69 The development of concepts such as adaptation, resilience or disaster preparedness reflects a growing understanding of the contingency of the harm to local circumstances and the existence of policy levers to mitigate this harm, especially over the long term.
Furthermore, the attribution of a physical event to climate change may also be problematic. On the one hand, gradual environmental changes such as sea-level rise, increasing average temperatures, ocean acidification, glacial retreat, land degradation and desertification, and impacts on human health often occur concurrently with many other anthropogenic or natural transformations, and even the statistical 'signal' of climate change is sometimes difficult to identify. 70 On the other hand, despite scientific evidence that climate change causes a statistical increase of the frequency of certain ; that 'the worldwide burden of human illhealth from climate change is relatively small compared with effects of other stressors'; and concluding that 'differences in vulnerability and exposure … shape differential risks from climate change'.
The relevance of the no-harm principle to climate change law and politics 91 extreme weather events (eg cyclones, droughts), 71 it is impossible to identify individually any such event as a 'consequence' of climate change. 72 Any given weather event could conceivably 'have occurred by chance in an unperturbed climate', 73 and, despite changes in probabilities of specific events, it is impossible to make a clear distinction between 'human-caused weather' and 'tough-luck weather'. 74 Here again, gradual changes in the probability of particular weather events can hardly be distinguished from faster changes in social exposure and vulnerability, 75 and some specialists suggest that the statistical 'signal' of climate change on extreme weather events could not generally be isolated before at least several decades. 76 Thus, assessing the harm is far more difficult in relation to climate change than in classical cases of transboundary environmental damages. Yet, the difficulty of identifying concrete harms does not negate the existence of harm at a more abstract level. Some societies are clearly impoverished because of climate change. States' unanimous acknowledgment that 'change in the Earth's climate and its adverse effects are a common concern of humankind' 77 and their recognition of the goal of avoiding 'dangerous anthropogenic interference with the climate system' 78 suggest an analysis of the adverse impacts of climate change as a harm to global atmospheric commons.
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At this level of abstraction, the consequences of greenhouse gas emissions are relatively proximate and foreseeable: the relation between greenhouse gas emissions and climate change measured in terms of increase in the global average temperature is almost automatic and relatively predictable. Having recognized the relevance of the no-harm principle in circumstances whereby a state causes harms to the environment of other states or to areas beyond the limits of national jurisdiction (hence including global commons such as the High Seas, Antarctica and Outer Space), there is no apparent ground not to equally apply the no-harm principle to circumstances where one, several, or even all states are causing serious harm to global atmospheric commons, which, states recognized, are equally of common concern.
The content of states' obligations
Having broadly defined the harm resulting from climate change, it remains to define the content of states' obligations in relation to this harm. Yet, because the no-harm principle stems from customary international law and has only been implemented in a few jurisdictional decisions, its nature and scope remains largely indeterminate.
The main question here relates to the standard of care applicable to the obligation of states to ensure that activities within their jurisdiction do not cause cross-boundary environmental damage. The standard of care determines not only the scope of present obligations, but also the historical span of the injury. If the no-harm principle only prevents negligence, states cannot be held responsible for the consequences of excessive greenhouse gases emitted before the establishment of a scientific consensus that the climate was changing because of greenhouse gas emissions. 80 Alternatively, a regime of strict liability would suggest that states could bear responsibility for excessive emissions since the beginning of the industrial era. Besides, whether certain greenhouse gas emissions necessary to the development of a modern economy could be excused also depends on the qualification of the standard of care.
The most coherent interpretation of the no-harm principle is as a due diligence obligation rather than as strict liability. This conclusion is suggested by the wording of the no-harm principle in the Stockholm and Rio Declarations as an obligation 'to ensure …' -a phrase that has often been used to suggest due diligence rather than strict liability. 81 In the same sense, the International Court of Justice in the Pulp Mills case considered that a state has the obligation 'to use all the means at its disposal in order to avoid activities which take place in its territory, or in any area under its jurisdiction, causing significant damage to the environment of another State'. 82 The OECD's Environment Committee also identified a 'custom-based rule of due diligence imposed on all states in order that activities carried out within their jurisdiction do not cause damage to the environment of other states'. 83 Finally, the International Law Commission stated, regarding transboundary harms from hazardous activities, that 'the obligation of the State of origin to take preventive or minimization measures is one of due diligence'. 84 Yet, there is no clear legal basis to determine accurately the level of due diligence. According to a resolution of the International Law Association on the legal principles relating to climate change, the no-harm principle entails a due diligence obligation for states to 'take all appropriate measures to anticipate, prevent or minimise the causes The relevance of the no-harm principle to climate change law and politics 93 of climate change, especially through effective measures to reduce greenhouse gas emissions'. 85 This provision remains inevitably vague. The International Tribunal for the Law of the Sea (ITLOS) once considered that the standard of due diligence obligations of environmental protection is 'a variable concept', contingent on scientific or technologic knowledge of the risks involved in the activity, among other factors. 86 As climate science progressively establishes a grimmer picture of the consequences of greenhouse gas emissions and as insufficient response measures are adopted, the failure of a state to take appropriate measures becomes, so to speak, increasingly wrongful.
On the other hand, the concept of necessity (état de nécessité) could preclude the wrongfulness of certain acts. 87 A compelling but somewhat trivial case of necessity relates to the relatively negligible emissions of greenhouse gases produced through human respiration. More consequential arguments could however attempt to justify the emissions resulting from a certain level of industrialization, arguably necessary, if not directly, to human survival, at least to human development. This line of legal arguments parallels the moral distinction suggested by Henry Shue between subsistence emissions and luxury emissions. 88 Admittedly, the no-harm principle alone cannot suffice to define the concrete modalities of such a thorny distinction (which level of human development do we really need?). Rather than a dichotomy, necessity would require, in this context, a more sensitive analysis of proportionality through a balancing of interests, 89 with possibly a gradual justification for different levels of greenhouse gas emissions. Although there clearly is no magic formula and a number of inherently political choices are involved, 'necessary' emissions should arguably be defined on a per capita basis and there might be a need to take certain other national circumstances into account. Spain is entitled to demand that her rights be respected and that her interests be taken into consideration'. 90. For instance, populations living in a cold climate may need more greenhouse gas emissions for heating, and populations living in vast, sparsely populated territories may need more emissions for transportation, in order to achieve the same degree of human development. The availability of sources for renewable energy may also be a relevant element. companies or overseas production for domestic consumption.
91 By contrast to a clear attachment to the state's territory in the Trail Smelter arbitral award, subsequent references to the no-harm principle -including the Stockholm and Rio Declarations as well as the ICJ's 1996 Advisory Opinion on the Legality of the Threat or Use of Nuclear Weapons -have repeatedly referred to activities within the state's 'jurisdiction' or 'control'.
92 A similar language used in human rights treaties has increasingly been construed as imposing certain extraterritorial obligations on states. 93 Likewise, one might argue that a state which is able to control excessive greenhouse gas emissions abroad without affecting the jurisdiction of other states should bear some due diligence obligation to do so. There could accordingly be circumstances whereby two states have a due diligence obligation with regard to the same activity, respectively on the grounds of territorial sovereignty and control. 
Secondary obligations to cease the wrongful act
Invoking the no-harm principle suggests that the failure of a state to prevent excessive greenhouse gas emissions within its jurisdiction constitutes an international wrongful act unless it can be justified by circumstances precluding wrongfulness. This internationally wrongful act of a state entails certain secondary obligations. While the present subsection examines the relevance of the obligation to cease the wrongful act, if it is continuing, a following subsection discusses remedial obligations.
At first sight, the application of the obligation to cease a continuing wrongful act is relatively straightforward. The failure of a state to prevent harmful activities within its jurisdiction is a continuing act of omission, which must be ceased through the adoption of appropriate policies. 95 This means that states must fulfil their due diligence obligation of preventing excessive greenhouse gas emissions. Immediate cessation is unrealistic if compliance requires changes to some of the foundations of modern industrial economies, largely built on the combustion of fossil fuels. The obligation to cease a continuing wrongful act should not be construed in support of unrealistic demands: on the contrary, its interpretation has always been flexible, attentive to the 91. An extensive economic literature argues in favour of consumption-based rather than production-based inventories of greenhouse gas emissions to combat carbon leakage and to reduce effects on competition between developed and developing states. The relevance of the no-harm principle to climate change law and politics 95 legitimate interests of the parties, in particular in the cases concerning the no-harm principle. In such cases, as Xue Hanqin noted, 'absolute cessation of damage is often not feasible'. 96 Jurisdictional applications of the no-harm principle have usually led to a balancing of interests rather than to an absolute duty of cessation, which would often have been impossible to fulfil or, at least, impossible to impose on the parties. 97 For instance, the Arbitral Tribunal in the Trail Smelter case noted:
It would not be to the advantage of the two countries concerned that industrial effort should be prevented by exaggerating the interests of the agricultural community. Equally, it would not be to the advantage of the two countries that the agricultural community should be oppressed to advance the interest of industry.
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The drastic consequences of the obligation of cessation of a continuing wrongful act can be mitigated in different ways. For instance, the Arbitral Tribunal in the Trail Smelter case defined a relatively detailed regime of control. 99 In another context where cessation requires complex policy changes, the Understanding on Rules and Procedures Governing the Settlement of Disputes of the World Trade Organization Agreement provides for a 'reasonable period of time', which may extend to 15 months or more, for states to comply with a decision of the WTO adjudicating body 'if it is impracticable to comply immediately'. 100 Beyond the trade regime, Olivier Corten argued that force majeure could justify a similar grace period for compliance.
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Necessity could similarly justify progressive compliance in relation to climate change.
Secondary obligation to make reparation
Remedial obligations are certainly the most controversial aspect of the no-harm principle in the context of climate change. As Robert Quentin-Baxter noted in a report to the International Law Commission, '[a]ny tendency to insist that all transboundary harm is wrongful, or automatically compensable in accordance with optimal standards, causes justified alarm and impedes human progress'.
102 Fears of excessive claims for compensation have been determinant in the exclusion of the no-harm principle by industrial states.
The analysis that follows flags certain apparent difficulties in identifying the putative beneficiaries of remedial obligations, given in particular that the harm caused by climate change affects the global commons rather than any specific states (3.3.1). Yet, these difficulties (and some of the political objections to the no-harm principle) are mitigated if the remedial obligation is conceived -as I argue it should be -as a general obligation to apologize and make amends instead of a strict obligation to make full reparation (3.3.2).
The extent of restorative obligations
The single greatest political obstacle to consideration of the no-harm principle in conjunction with climate change relates to the belief that any wrongful act of a state creates an obligation to make full reparation at all costs. In this sense, the Articles on State Responsibility of the International Law Commission state that a responsible state 'is under an obligation to make full reparation for the injury caused by the internationally wrongful act ' . 116 Yet, this façade of legal determinism conceals long-lasting debates 117 and the existence of the consistent practice of states satisfying themselves with less-than-full reparation in cases where full reparation would not serve the interests of international justice or would raise unrealistic expectations which could imperil international peace and security. It is clearly the case with regard to climate change that the requirements of justice far exceed the limitations of international politics.
118 A second-best principled regime taking political constrains into consideration should be preferred to no principled regime at all.
A brief review of the deliberations of the International Law Commission on state responsibility reveals more hesitations than the final articles suggest as to the obligation of states to make full reparation. Thus, the fourth report of Special Rapporteur García Amador on international responsibility in 1959 insisted on the 'general' nature of the principle of adequate reparation, in the context of expropriations, 'because there may be cases and situations in which compensation which does not cover the full value of the expropriated property must be regarded as valid and effective'.
119 Likewise, during the discussions of an article on full reparation in the mid-1990s, some members of the International Law Commission insisted that some limitations should be established and that 'no form or quantum of reparation should deprive the population of another State of its means of subsistence'. 120 In particular, these members contended that 'insistence on full reparation could be fraught with consequences for developing countries' 121 with limited financial capacities. Referring to 'the sad experience of the Versailles settlement which had become one of the causes of the later war', Igor Lukashuk stated that 'experience had shown that [full restitution] was often impossible and even undesirable', and that, in such circumstances, The relevance of the no-harm principle to climate change law and politics 99 'a system of partial restitution' could be preferable.
122 Accordingly, the draft articles provisionally adopted at first reading in 1996 excluded measures of reparation that would 'result in depriving the population of a State of its own means of subsistence '. 123 If this limitation to the obligation to make full reparation was removed from the articles definitely adopted in 2001, it was essentially because states expressed fears that its indeterminacy would create 'avenues for abuses' 124 or a 'pretext by the wrongdoing State to refuse full reparation'. 125 Nevertheless, it appears clearly in their remarks that at least some states supported certain limitations to the obligation to make full reparation, although they were concerned by the risks posed by an unclear provision. 126 In turn, arguments for the withdrawal of this disposition within the International Law Commission had more to do with the general scope of the project 127 and the relative limitations of the quantum of reparations in international disputes, 128 than with providing support to an absolute nature of the obligation to make full reparation. A partial agreement among state representatives and ILC members appeared to be that certain flexibilities in the obligation to make full reparation were necessary, but that 'There might be a separate article stipulating that the right to reparation, in whatever form is to be implemented taking into account, inter alia, the importance of the rule and of the interest protected by it, the seriousness of the breach (and perhaps the degree of negligence or wilful misconduct involved) and the need to maintain international peace and security and to bring about the settlement of international disputes in conformity with principles of international law and justice. The article might then state that when a determination is made as to the precise form that reparation should take, account should be taken of the principle that the form of reparation imposed should not impose a burden on the State making reparation out of all proportion to the benefit that the injured State would derive from some other form of reparation'. 127. See Andrea Gattini, 'The UN Compensation Commission: Old Rules, New Procedures on War Reparations' (2002) 13 Eur J Int'l L 161, 163, arguing that 'the ILC decision to delete the proviso is coherent with its purpose to keep strictly to the exclusive codification of the general secondary rules'. 128. See in particular James Crawford (special rapporteur), in Summary record, 2613th meeting of the International Law Commission, A/CN.4/SR.2613, para 18: 'there was no reason to fear that the requirement to do so would deprive that State of its own means of subsistence. Vastly greater liabilities of States in the context of international debt arrangements were settled every year than ever arose from compensation payments'. See also James Crawford, Third report on State responsibility, UN Doc A/CN.4/507, para 42 (2000): 'there is no history of orders for restitution in the narrow sense, or of the award of damages by way of satisfaction, which have threatened to deprive a people of its own means of subsistence'. their inclusion in a general provision within the draft articles raised many difficulties because the conditions for such limitations were not clearly defined. 129 Possible alternative sources of flexibility were briefly discussed, in particular in relation to circumstances excluding the wrongfulness of the non-payment of reparation such as force majeure or necessity. 130 Reference was also made to certain domestic legal provisions excluding essential means of subsistence from attachment, 131 or otherwise limiting responsibility. 132 It was even proposed that any reference to 'full' reparation be removed. 133 In cases where the wrongful act of a state causes large-scale harms, examples abound where states negotiated 'incomplete' forms of reparation pragmatically, by putting more emphasis on avoidance of further harms through cessation of a continuing violation, guarantees of non-repetition, restoration of international peace and security, and development of friendly relations, rather than on the punishment of the responsible state. In particular, the spectre of the Versailles treaty fostered a flexible approach to war reparations, whereby 'account was always taken of actual capacity to pay'. 134 As the limited resources of Japan and Germany were duly taken into consideration at the end of World War Two, the objective of complete reparations was usually set aside. 135 Later on, while many resolutions of the UN General Assembly or Security Council condemned violations of international law, few demanded that the responsible state pays any form of reparation, partly because of uncertainties regarding the scope of remedial obligations. 136 Even the compensation imposed upon Iraq for the invasion of Kuwait in 1990, channelled through the UN Compensation Commission, a somewhat isolated case standing out for its harshness on the defeated party, was determined with consideration for 'the requirements of the people of Iraq, Iraq's payment capacity … and the needs of the Iraqi economy'. 137 Accordingly, compensation was limited to 30 per cent of the annual value of the exports of petroleum and petroleum products from Iraq. 138 Most recently, the Eritrea-Ethiopia Claims Commission, established to decide claims of injuries following the Eritrean-Ethiopian War, stated that '[t]he Parties' overall economic positions are relevant to determining compensation'. 139 More specifically, the Commission recognized that it could have to 'limit its compensation awards in some manner to ensure that the ultimate financial burden imposed on a Party would not be so excessive, given its economic condition and its capacity to pay, as to compromise its ability to meet its people's basic needs'. 140 The Commission also considered that the quantum of compensation should take account 'of the low incomes and limited property of most of those affected by the war', 141 thus sensibly reducing the awards.
Likewise, in numerous domestic instances of transition from authoritarian to democratic regimes, efforts were concentrated on truth, reconciliation and development rather than on reparation. 142 Instead of full reparation, remedies granted as part of transitional justice often consisted in rehabilitative or symbolic measures such as 'medical and psychological services, health care, educational support, return of property or compensation for loss thereof, but also official public apologies, building museums and memorials, and establishing days of commemoration'. 143 As Christian Tomuschat notes, 'large-scale damages require other rules than individual cases of wrongdoing'. 144 Investment law is yet another field where systemic derogations to the rule of full reparation have been accepted in cases of nationalizations. As Sornarajah notes, ' [t] here is no indication in modern practice of full compensation ever having been paid as compensation for nationalisation'. 145 There is, by contrast, an extensive practice of states agreeing to less-than-full compensation, in particular through hundreds of lump-sum agreements. 146 Even investor states like the United States admitted that (undefined) 'special circumstances' could justify a derogation to full compensation in cases of expropriations. 147 Whether grounded on moral or purely political considerations, such arrangements show that reparation can be negotiated through realistic arrangements.
Technological advances make it possible for negligence to result in large-scale environmental damages that may far exceed the financial capacities of responsible states, and where full reparation would be inopportune. 148 Such is the case of excessive greenhouse gas emissions, which resulted first from states' inadvertence, then from their negligence, and increasingly from their gross negligence. In such a context, the most urgent remedy does not consist in any form of compensation, 149 but in an explicit admission by industrial states that excessive greenhouse gas emissions constitute a wrongful act with grave consequences entailing their responsibility. Remedies taking place in the symbolic sphere, ranging from an apologetic posture, to a policy of education, 150 memory and commemoration, could raise awareness and spur changes in public support for necessary reforms by questioning an unsustainable model of development. Such symbolic measures will unquestionably fuel demands for compensation or other forms of North-South finance, and, indeed, an admission of wrongdoing could not appear sincere unless it comes along with certain measures of amends. These measures, however, could be far from full reparation.
CONCLUSION
Climate change is the most important case of anthropogenic cross-boundary environmental harm, but 25 years of international negotiations on climate change have given little consideration to the no-harm principle. Yet, the responsibility of states for causing harm to the environment of other states is not a negotiable concept: it is an indispensable corollary of the structures of today's international legal order. States cannot be equal and sovereign, yet knowingly cause harms to others' environment -harms that could go all the way to denying the very existence of some low-lying small island developing states. Admittedly, powerful states can oppose the application of the noharm principle, but they cannot ignore the cost of this denial of justice: the erosion of the trust that populations and states' leaders have progressively placed in international law as an instrument for the construction of a better world rather than a tool of domination. This loss of trust, in turn, hinders international cooperation on climate change: why would a population commit to costly climate change mitigation policies if it is unsure whether other states will implement similar policies, and whether, consequently, they could draw significant benefits from climate change mitigation? Why should a nation not attempt to free-ride on the efforts made by other nations if it does not believe that justice should guide international relations? Successful international cooperation against climate change requires more international socialization, not less, and trust requires actions that are broadly consistent with principles largely considered as just. The no-harm principle is one of these principles, and arguably the most relevant one to the overall architecture of international responses to climate change.
Legal scholars have a role to play in affirming the relevance of international law's principles in response to climate change, thus preparing arguments for successful international negotiations. The greatest impediment to the political acceptability of the no-harm principle relates to a misunderstanding relating to the consequences of the no-harm principle, in particular regarding the ambit of remedial obligations. International jurisdictions are unlikely to be permitted to take substantive decisions in the Swedish Embassy in London, 10 December 1987, cited in Philippe Sands, Chernobyl: Transboundary Nuclear Air Pollution (CUP, Cambridge 1988) 27. The collapsing state of the economy of the USSR in the late 1990s probably made such claims much less attractive. 150. Education is mentioned in UNFCCC (n 5) art 6(a)(i); Kyoto Protocol (n 5) art 10(e); and in a series of decisions, such as decision -/CP.20, The Lima Ministerial Declaration on Education and Awareness-raising (2014). However, these measures only aim at favouring adaptation and put no emphasis on responsibilities.
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